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SPACE STATION PLANNING 
GUlRELlMES 
MANAGEMENT RELATED 
Three year extensive definition 
(5-10% of program cost) 
NASA-wide participation 
Development funding in FY 1987 
IOC: early 1990's 
Cost of initial capability: $8.OB 
Extensive user involvement 
- Scienco and rppllcatlons 
- Technoloyy 
- DoD 
- Commarcial 
International participation 
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SPACE STATION PROGRAM 
ARCHITECTURE: WHAT IS A SPACE STATION 
GROWTH ELEMENTS BASE 
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FUNCTIONS OF A SPACE STATION 
On-orbit laboratory 
- Science and applications 
- Technology 
Permanent observatory(s) 
0 Transportation node 
Servicing facility 
- Free flyers 
- Platforms 
Communications and data processing node 
* Manufacturing facility 
0 Assembly facility 
Storage depot 
(Aspace station is a multi-purpose facility] 
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SPACE STATION DEFIBa91TION 
PREEQMlNARY MISSlON DATA BASE 
SCIENCE AND APPLlCATlONS 
Astrophysics 
karth S ~ i e n c e  and Appltcetlona 
Solar System Exploration 
* Ini t ial  Deta Base Life Sclancas 
Materials Science 
* Derived from Shuttle end Communlcatior~a 
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COMMERCIAL 
Will Change aa Station Capabilities Marertals Procesrlny In Spechi 
Become Better Understood and Earth and Qceenr Qbrervef~ons 
Mission Priorities Shift Communlcatlon~ 
Not the List of MisslonIPayloeds TECHNoLQCV 
the Sta t ion  Will Fly in 1991 Mnterinla arid Structures 
Energy Conversion 
Computer Scisnco and Eloctronlca 
Propulalon 
Controlr and Human F a ~ l o r 6  
Specs Station Syblems/Operallons 
Fluld and Thermal Physics 
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SCOPE OF INlTlAL SPACE STATION 
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SCOPE OF GROWTH CONFIGIJRATION 
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SPACE STAT ION PROGRAM EXlEdbkD DEFINITION 
0 SCOPE AND DURATION BEYOND "PHASE B" 
@ TWO CONTRACTORS COMPETE FOR E ~ c l - 1  WORK PACKAGE 
@ PRODUCTS ARE A BLEND OF DOCUMENTATION AND tiARDWARE 
DEMONSTRATIONS 
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ACTION 
INT'L COOPERATION PllkSE B FINAL DECISION 
PtiASE B DEFINITION CINTRACTS 
8 / 2 0  A 
A F P  1 9 3 L i E O x Z 8  8 '2;~~@p08AL3 
CENTER ROLES 8. kiSSION DECISION 
ESTAOI..ISiI SPACE STATION PItOGI!AM OFFICE 
COt4MERCIAL DEVELOPMENT REPORTS 
DEFINll ION CONTRACTS BEST AND FINAL 
PfiOPOSALS Sll3E.1ITTED 
UEFINIIIOP~ CCOF~TFIACIS SOURCES SELECTED 
A l p  U12~)A'IE hllSSlON RtaUIREMENrS 
DEFiNlTiON CON> PACTS AU rllORITY TO 
PRGCEED 
--- 
F i g u r e  1 6  
QF 
S P A C E  STATION PROGRAM DEF(NITIoN A C T I V I T Y  
Figure 1 7  
SPACE S T A T I O N  SERVlCRNG CAPABILITY 
THE SPACE STATION BASE WlLL  HAVE THE CAPABILITY TO 
SERVICE OR PROVIDE SERVICING SUPPORT FGR: 
@ PAYLOADS ATTACHED TO PI lE  STATION 
@ SATELLITES BROUGHT TO THE STATION BY THE TMS OR 
SERVICED REMOTELY BY THE TMS 
@ TMS BASED AT THE STATION 
@ CO-ORBITING PLATFORM AND ITS  PAYLOADS 
@ LARGE SPACE STRUCTURE TDM'S 
PAYLOADS TO BE P L A C E D  IN ORBIT BY THE TMS AND TO 
BE LAUNCHED TO HIGHER ENERGY ORBITS 
SPACE-BASED RELJSEABLE OTV 
@ SATELLITES IN GEO SERVICED REMOTELY B Y  THE TMS 
SERVICING FUNCTIONS AT THE SPACE STATION WILL INCLUDE: 
@ REPLENISHMENT OF CONSUMABLES 
PROPELLANT S 
PRESSURANT S 
COOLANTS 
@ RECHARGING/REPLACEMENT OF BATTERIES 
@ CONSTRUCTION OF LARGE SPACE STRUCTURES 
ASSEMBLY (POSSIBLE FUELING) AND MATING OF PAYLOADS 
e CHECKOUT 
- SATELLITES 
- TMS 
- OTV 
- PAYLOADS 
@ REPAIR AND UPGRADING, PRIMARILY BY ORU EXCHANGE 
Figure 18 
SERVBirClMG FACILFTIIES AT THE SPACE STAT I O N  
SUPPORT STRUCTURE 
REMOTE MANIPULATOR S Y S T E M  (RMS) - R E L O C A T A B L E  
MANIPULATOR FOOT RESTRAINT CMFR) 
" MANNED MANEUVERING UNITS (MIUIU) - TWO 
* MODULAR EQUIPMENT STORAGE A S S E M B L Y  (MESA)  
@ GENERAL STORAGE AREA - ENCLOSED 
IWMUIS, MFR, MESA 
@ WORK AREA (CGNSTRIJCTION OF L A R G E  SPACE STRUCTURES)  
@ E X T E R N A L  WORK S ITE MONITORING AND CONTROL S T A T I O N  
(IN A PRESSURIZED MODULE) 
MLILTIPURPOSE PRESSURIZED WORK 
VOL-1-IME-NEED TO BE DETERMIPIED L 
O R B I T A L  TRANSFER VEEICI-E (OTV) F A C I L I T I E S  
@ BERTHS - W0 
@ P R O P E L L A N T  AND P R E S S U R A N T  T A N K S  
@ ELECTWPCAL POWER S T A T I O N  
CHEGECOUT EQUIPMENT 
HANGARS UNPRESSURIZED - TWO 
@ P A Y L O A D  A S S E M B L Y  J C i i E C K O U T  AREA - ENCLOSED 
" STORAGE AREA - ENCLOSED 
S P A R E  ASSEMBLIES,  ORUISS, MANNED GEO 
MBSSlON MODULE 
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THE SERVICING FACIL ITY  AND OPERATlOMS 
* PLACE SEVERE REQUIREMENTS ON TI-iE SPACE STATION 
- SAFETY 
- CONTAMINATION 
- CONTROL STATION VIEWING OF SERVICING OPERATIOFIS 
- APPi?OACH/DEPARTURE CORRIDORS 
- TI-IERMAL CONTROL OF FLUIDS STORED ON THE STATION 
- EVA CORRIDORS 
- ACCESS ro PRESSURIZED WORK VOLUME (IF DEEMED P~ECESSARY) 
- CONSiJMABLES AEII) CARGO TRANSFER 
- ATTITUDE CONTROL AND PROPULSION 
- RMS REACH CAPABILITY 
- POSSIBLE CRYOGENIC PROPELLANT BOIL-OFF USAGE (ECLS, 
PEOPULSION. POWER) 
- GROWTH CAPABILITY 
@ AFFECT OTHER ELEMENTS OF THE SPACE STATION 
- SCIENTiFIC INSTRUMENTS FIELDS OF VIEW 
- G LEVEL OF Tt-IE LABORATORIES 
- CONTAMINATION OF ENVIROtJMEN'r 
-- 
THE SERVICING FACIL-ITY P.ND OPERATIONS ARE A hAAJOR C FOR BOTH TkHE INITIAL AND GROWTH STATIONS -. -- - 
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CRITBCWL TECHNOLOGY DEVELOPMENT FOR 
O M V / O T V / S A I E L L I T E  SERVICING 
--- 
a FLUID MANAGEMENT 
- CRYOGENICS 
- STORABLE FLUIDS 
a LONG-TERM ORBITAL STORAGE OF CRYOGENICS 
e CONTAMINATION CONTROL/REMOVAL 
e IMPROVED EXTRAVEHICULAR MANEUVERING UNIT (EMU) 
e ROBOTIC SERVICING CAPABILITY 
RENDEZVOUS, APPROACH, AND BERTHING 
- OMV 
- O'FV 
-- SATELLITES 
- PLATFORM 
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DESIRABLE FEATURES FOR A SPACE STATION BASED OTV 
-- 
.a SPACE MAINTAINABLE 
si MODULAR 
@ HIGH REUSEABILITY 
SIMPLE PAYLOAD INTEGRATION AND SERVICING 
CAPABILITY 
SYNERGISTIC WlTH SPACE STATION SYSTEMS/ 
ELEMEM r s  
e COMMONALITY WlTH SPACE STATION SYSTEMS/ 
ELEMENTS 
@ STANDARDIZED INTERFACES - OMV, SATELLITES,  
SPACE STATION 
e GROWTH CAPABILITY 
* I-1IGti EFFiClENCY (LOW WEIGHT, HIGH ISP) 
@ NON-CONTAMINATING 
@ WIDE THRUST LEVEL CAPABILITY 
TOP LEVEL SERYECINC FACILiTV ISSUES 
.-- 
a OTV PROPELLANT DEPOT LOCATION 
- ATTACHED 
- TETHERED 
- FREE FLYING 
e DEGREE OF SERVICING AUTOMATIOEI 
- INITIAL STATION 
- GROWTH STATION 
e NEED FOR A PRESSURIZED WORK VOLUME 
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PROPOSED OTV TECHNOLOGY DEVELOPMENT 
FLIGHT EXPERIMENTS 
SHUTTLE SORTIE FLIGHTS ( 1 9 8 7  - 1990) 
PROPELL ANT TRANSFER, STORAGE, AND REFRIGERATION/ 
RELIQUEI'ACTION 
@ DOCKING AIQD BERTHING 
a EMUfEVA OPERATIONS 
a PAYLOAD MATING/INTERTACE 
@ OTV SHELTER STRUCTURE 
e SERVICING FACILITIES/EQUIPMENT 
TECHNOLOGY DEVELOPMENT MISSIONS ON S P a e E  S T A T ~ Q N  
( 1 9 9 1  - ) 
@ PROPEL.LANT I RAEISTER, STORAGE, AND REFRIGERAI ION/ 
RELIQCIEFACTION 
U U G K I N G  ANU BERTHING 
@ MAINTENAEJGE 
* PAYL o m  IrqTEGTcalloN 
S P A C E - B A S E D  OTV O P E R A T I O N S  (%99$) 
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ORBITAL TRANSFER VEHICLE (oav) -
SPACE STA'BlON PROGRAM INTERFACES 
S E E  - SOURCE E V A L U A T I O N  BOARD 
IRN - I N T E R F A C E  REOII IREMENTS REVIEW 
SRR - S Y S T E M  REOUIREMENTS REVIEW 
SOR - S Y S T E M  DESIGN REVIEW 
P O R  - P R E L I M I N A R Y  D E S I G N  R E V I E W  
COR - C R I T I C A L  D E S I G N  R E V I E W  
P D R  C D R  
O SPACE S T A T I O N  D E V E L O P M E N T  
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